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(54) Hand!apparatus!for! light! delivery 

(57) A! hand! apparatus! comprises! a! housing,! an! op- 
tical! connected (20)! provided! in!the!housing!adapted! for 
connection! to! a!light!source!(3),!and!an!elongate!sleeve 



(30). The!sleeve!(30)!has!a!light!emitter!(32)!at!one!end 
and! an! optical! carrier! (40)! extending! from! the! optical 
connector!(20)!to!the!light!emitter!(32). 
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Description 

[0001] This! invention! relates! to! a! hand! apparatus! for 
delivery! of! a! beam! of! light,! for! example! a! collimated! laser 
beam,! to! a! point! of! application. 
In! particular! the! invention! relates! to! a! hand! apparatus 
for! delivery! of! a! laser! beam! to! a! point! of! application! on 
a! tooth! in! a! patient's! mouth. 

[0002] Hand! pieces! are! used! in! medicine,! dentistry 
and! other!forms!of! treatment! to! apply! light! locally! to! an 
area! being! treated .! The! light! may! be! generated! at! a! base 
unit! and! transmitted! along! a! cable! to! a! fixed! hand! piece. 
Alternatively! the! base! unit! may! include! a! power! source, 
with! electrical! power! transmitted! along! a! cable! to! a! hand 
piece! to! generate! the! light! at! the! hand! piece! itself.! The 
flexible! cable! connection! allows! the! operator! of! the! hand 
piece! to! move! the! hand! piece! easily! to! the! required! point 
of! application. 

[0003] The! known! hand! pieces! suffeiifrom! the! disad- 
vantage! that! they! must! be! sterilised! between! uses.! The 
hand! pieces! contain! precise! optical! components,! so! that 
they! cannot! be! sterilised! in! the! way! that! mechanical! ap- 
paratus! can .! One! solution! is! to! provide! a! disposable 
sleeve! around! the! hand! piece.! The!sleeve! is! discarded 
and! replaced! between! uses! of! the! hand! piece.! However 
this! solution! suffers! from! the! disadvantage! that! the 
sleeve! cannot! be! totally! effective! in! eliminating! contam- 
ination! from! one! use! to! the! next. 

[0004] It! is! an! object! of! the! present! invention! to! pro- 
vide! a! hand! apparatus! for! delivery! of! a! beam! of! lightjfor 
example! a! collimated! laser! beam,! to! a! point! oflapplica- 
tion,! wherein! the! apparatus! is! inexpensive! to! manufac- 
ture! and! simple! to! connect! to! a! light! source,! so! that! the 
hand! apparatus! can! be! used! as! a! single! use! apparatus, 
eliminating! the! requirement! to! sterilise! the! apparatus! for 
reuse. 

[0005] Accord ing! to! a! first! aspect! of! the! present! inven- 
tion! there! is! provided! a! hand! apparatus! comprising! a 
housing,! an! optical! connector! provided! in! the! housing 
adapted! for! connection! to! a! light! source,! an! elongate 
sleeve! having! a! light! emitter! at! one! end,! and! an! optical 
carrier! extending! from! the!optical! connector! to! the! light 
emitter. 

[0006] Preferably! the! optical! connector! is! a! male! or 
female!optical! connectoiiadapted! for! connection! of! op- 
tical! telecommunication! fibres.! Preferably! the! optical 
connector! includes! a! resiliently! biased! optical! coupler! to 
ensure! contact! between! the! optical! coupler! of! the! con- 
nector! and! the! light! source! to! which! it! is! to! be! connected . 
[0007] The! apparatus! may! include! a! safety! means 
which! prevents! light! being! transmitted! if! the! optical! con- 
nector! is! disconnected! from! the! light! source.! Preferably 
the! apparatus! includes! a! switch! adapted! to! operate! a 
detent! member! which!allows! disconnection! of! the! con- 
nector!from!the! light! sou rce!upon!ope ration! oflthe 
switch. 

[0008] The! I ight! emitter! may! be! an! isotip! em itteii of! the 
sort! described! in! United! States! Patent! No.! 5,073,402. 



[0009] Preferably! the! housing! is! of! moulded! plastic. 
The! housing! may! be! provided! in! two! snap-fit! parts.! Pref- 
erably! the! housing! is! an! elongate! housing! and! includes 
means! for!retaining!the!optical!carrieiiwithin! the! hous- 
5 ing.! Preferably! the! retaining! means! is! adapted! to! permit 
longitudinal! movement! of! the! optical! carrier! relative! to 
the! channel! during! connection! of! the! connector! to! a! light 
source. 

[001 0] Preferably! the! retaining! means! includes! an! in- 
10 ternal! channel! extending! from! the! connector! to! the 
sleeve.! Preferably! the!optical! carrier! extends!along! the 
channel. 

[0011] Preferably! the! optical! carrier! includes!at! least 
one!optical! fibre. 

15 [001 2] The! apparatus! may! also! comprise! a! fluid! de- 
livery! system.! Preferably! the! fluid! delivery! system! in- 
cludes! a! reservoir,!a!fluid!outlet!adjacent! the! lighti emit- 
ter,! and! a! conduit! connecting! the! reservoir! and! the! fluid 
outlet.! The! conduit! may! allow! the! passage! of!fluid!from 

20 the! fluid! reservoir! to! the!outlet! adjacent! the! lightiemitter 
via! the! housing! and! the! sleeve. 

[0013] Preferably!the!sleeve!is!a!resiliently!flexible 
sleeve.! The! sleeve! may! be! plastically! deformable! such 
that! an! operator! can! deform! the! sleeve! to! a! required 

25 shape.! Preferably! the! sleeve! is! adapted! to! permit! longi- 
tudinal movement! of! the! optical! carrier! relative! to! the 
sleeve! upon! deformation! or! flexing! of! the! sleeve.! Pref- 
erably! the! sleeve! is! of! stainless! steel. 
[0014] According! to! a! second! aspect! of! the! present 

30 invention! there! is! provided! a! light! delivery! system! com- 
prising! a! light! source! and! a! hand! apparatus,! the! light 
source! including! a! first! optical! connector! and! the! hand 
apparatus! including! a! second! optical! connector,! where- 
in! the! first! and! second! optical! connectors! are! male! and 

35 female! optical! connectors! adaptedfoii connection!of!op- 
tical! telecommunication! fibres. 

[001 5] Preferably! the! first! optical! con nectoii includes 
a! first! optical! coupler! and! the! second! optical! connector 
includes! a! second! resiliently! biased! optical! coupler! to 
40 ensure! contact! between! the! first! and! second! optical! cou- 
ple rs! when! the! first!and! second! optical! connectors!are 
connected. 

[0016] The! light! delivery! system! may! include! a! safety 
means! which! prevents! light! being! transmitted! if! the! op- 

45 tical! connector! is! disconnected! from! the! light! source. 
The! safety! means! may! be! provided! on! the! light! source 
or! the! hand! apparatus.! Preferably! the! light! delivery! sys- 
tem! includes! a! switch! adapted! to! operate! a! detent! mem- 
ber! wh ich! al lows! d iscon nection! of! the! fi rsti an d! second 

so optical! connectors! upon! operation! of! the! switch. 

[001 7] Preferably! the! hand! apparatus! further! com- 
prises! a! housing ,! an! elongate! sleeve! having! a! I ight! emit- 
ter! at! one! end,! and! an! optical! carrier! extending! from! the 
secondioptical! connector! to! the! lightiemitter. 

55 [001 8] The! light! delivery! system! may! also! comprise! a 
fluid! delivery! system.! Preferably! the! fluid! delivery! sys- 
tem! includes! a! reservoir,! a! fluid!outlet!adjacent!the! light 
emitter,!and!a! conduit! connecting! the! reservoir! and! the 
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fluid outlet. The conduit may allow the passage of fluid 
from the fluid reservoir to the outlet adjacent the light 
emitter via the housing and the sleeve. 
[0019] An embodiment of the invention will now be de- 
scribed, by way of example only, with reference to the 
accompanying figures, where: 

Fig. 1 is a cross sectional view of a hand apparatus 
according to a first embodiment of the invention; 

Fig. 2 is an isometric cross sectional view of the 
hand apparatus of Fig. 1; 

Fig. 3 is a partial cross sectional view at III-III of the 
hand apparatus of Fig. 1; 

Fig. 4 is an isometric view of the hand apparatus of 
Fig. 1; and 

Fig. 5 is a partial enlarged view of the switch of the 
hand apparatus of Fig. 1. 

[0020] Referring to Figs. 1 and 2 there is shown a 
hand apparatus 1 according to an embodiment of the 
present invention, comprising a housing 10, a second 
optical connector 20 provided in the housing 10 and 
adapted for connection to a light source 3, an elongate 
sleeve 30 having a light emitter 32 at one end, and an 
optical carrier 40 extending from the optical connector 
20 to the light emitter 32. 

[0021] The second optical connector 20 is connected 
to a first optical connector 22 provided in a connector 
housing 24. Both connectors 20, 22 are typically stand- 
ard optical telecommunication connectors such as 
those manufactured by Stratos Lightwave. Standard 
connectors allow accurate optical coupling of the fibre 
ends within a low tolerance (typically 1 micron). 
[0022] The first optical connector 22 is typically a fe- 
male connector and the second optical connector 20 is 
typically a male connector. This ensures that no optical 
carriers 40 are exposed while the first optical connector 
22 is connected to the light source 3 but not connected 
to the second optical connector 20. 
[0023] The optical carrier 40 comprises a number of 
optical fibres arranged in a bundle and generally sur- 
rounded by a sheath (not shown). The light source 3 in- 
cludes a light generator 5 and an optical cable 45 com- 
prising a number of optical fibres within a shielding con- 
necting the light generator 5 to the first optical connector 
22 in the connector housing 24. The cable 45 may in- 
clude ribs or thickened portions 47 adjacent to the hand 
apparatus for increased flexural strength, flexural stiff- 
ness and fatigue life. 

[0024] A switch 50 is provided on the housing 10. The 
switch may be seen most clearly in Fig. 5. The switch 
50 is connected through a slot 58 to a cam member 54. 
When the switch 50 is operated in the direction of arrow 
60, the cam member 54 is driven forward in the direction 



of arrow 60. This forward travel of the cam member 54 
causes the hinged latch control member 56 to move 
downwardly and engage with a latch member 52 which 
also moves downwardly and causes the first optical con- 

5 nector 22 to decouple from the second optical connector 
20. An abutment member 62 is also connected to the 
switch 50 and after a predetermined amount of forward 
movement, during which the optical connector 22 is de- 
coupled as described above, abuts the first optical con- 

io nector 22 causing the first and second optical connec- 
tors to separate. This separation provides a visible sig- 
nal to the operator that the hand piece 1 can be removed 
from the light source 3. It is to be understood that the 
switch mechanism illustrated in Fig. 5 is only one pos- 

15 sible switch mechanism and may be replaced by any 
suitable hand operated coupling and decoupling sys- 
tem. 

[0025] A suitable safety means (not shown) may also 
be provided such that light may only be transmitted from 

20 the first optical coupler 22 if the first optical coupler 22 
is connected to the second optical coupler 20. The safe- 
ty means may be an electronic switch which is broken 
when the hand apparatus 1 is disconnected from the 
light source 3, causing an electronic signal to be sent 

25 along wires (not shown) in the cable 45 to turn off the 
light generator 5. 

[0026] The housing 10 comprises two components 

11 a, 11 b joined to each other using snap-fit connection 
or other suitable means. The housing 10 is typically 

30 manufactured from moulded plastic. The housing is sub- 
stantially cylindrical in shape. 
[0027] Fig. 3 shows one component 11a of the hous- 
ing in cross section (at III-III in Fig. 1) and also the optical 
carrier 40. The housing, at this axial location, includes 

35 a web portion 14 extending from the outer circumfer- 
ence towards the centre. The web portion 14 divides into 
two split web portions 15, which together with the two 
split web portions 15 of the other component 11 a define 
a channel 16 in which the optical carrier 40 is supported 

40 in a way which allows transverse movement within the 
channel. 

[0028] The ends 18 of the outer circumferential por- 
tion of the component 11a are profiled to allow snap-fit 
connection with correspondingly shaped ends 18 of the 

45 other component lib. When the two components 11a, 
11 b of the housing 10 are joined, the split web portions 
15 of the two components of the housing 10 form a chan- 
nel which houses the optical carrier 40 and extends 
along the axis of the housing 10 from the second optical 

so connector 20 to the sleeve 30. 

[0029] Fig. 4 shows the hand apparatus with the two 
components 11a, lib of the housing 10 joined. At one 
region of the exterior surface of the housing 10 there is 
provided a grip portion 12 having an embossed surface. 

55 This region is typically located near the sleeve end of 
the housing. 

[0030] Referring also to Figs. 1 and 2, the sleeve 30 
is fixed at one end within the housing 10. At the other 
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end! of! the! sleeve! 30! is! located! the! light! emitter! 32.! The 
li ght! emitteri may! be! an! isotip! optical! emitter! ofl the! sort 
described! in! United! States! Patent! No.! 5,073,402. 
[0031] The! internal! diameter! of! the! sleeve! 30! is! sub- 
stantial ly! g reater! than! the! external! d iameter! of! the! opti- 5 
cal! carrier! 40.! The! sleeve! 30! is! typically! made! of! stain- 
less! steel! or! other! suitable! metal.! This! allows! the! sleeve 
30! to! be! permanently! bent! into! a! position! desirable! to 

the! user.! Because! the! optical! carrier!40! is! free! to! move 
longitudinally! relative! to! the! sleeve! 30,! bending! the 10 
sleeve! 30! causes! no! damage! to! the! optical! carrier! 40. 
[0032] The!optical!carrier!40!is!constrained!where!it!is 
joined! to! the! second! optical! connector! 20! and! is! fixed! at 
the!light!emitter!32!but! is! otherwise! unconstrained,! and 
is! free! to! move! laterally! within! the! channel! 1 6! and! within 1 5 
the! sleeve! 30.! The! optical! carrier! 40! is! rigidly! secured 
to! the! second! coupler! 26,! which! is! mounted! within! the 
second! connector! 20! in! a! resiliently! biased! manner,! in 
order! to! ensure! a! firm! con nection! between! the! second 
coupler! 26! and! the! first! coupler! 28,! which! is! fixedly 20 
mounted! in! the! first! connector! 22.! When! the! first! 22! and 
second! 20! optical! connectors! are! connected,! the! sec- 
ond! coupler! 26! moves! longitudinally! relative! to! the! sec- 
ond! connector! 20! as! it! is! brought! into! contact! and 
pressed! against! the! fi rst! coupler! 28.! It! is! therefore! im- 25 
portant! that! the! housing! accommodates! relative! longi- 
tudinal! movement! of! the! optical! carrier40,! which! is! fixed 
to! the! second! coupler! 26,! and! the! housing! 10,! which! is 
fixed! to! the! second! connector! 20.! This! relative! longitu- 
dinal! movement! is! accommodated! by! the! fact! that! the 30 
channel! 1 6! in! which! the! optical! carrier!40! sits! is! m uch 
wider! than! the! carrier! itself.! Hence! the! carrier!40! is! free 
to! adopt! a! serpentine! profile! in! order! to! accommodate 
the! longitudinal! movement! ofl the! end! attached! to! the 
second! coupler! 16. !The! dimensions! oflthe! channel! 16 35 
typically! allow! up! to! 2! mm! relative! longitudinal! move- 
ment. 

[0033] The! hand! apparatus! 1 ! as! described! is! inexpen- 
sive! to! produce.! It! is! intended! that! the! handiapparatus 
1 be! a! disposable! unit! The! light! source! 3,! including! the 40 
first! optical! connector! 22! and! the! connector! housing! 24 
and!the!associated! cabling!45! are! intended! to! be! more 
permanent.JThe! hand! apparatus! 1!can! readily! be! dis- 
connected! from! the! light! source! 3! by! simple! separation 
ofl the! first! and! second! optical! connectors! 20,! 22! and 45 
replaced! by! another! hand! apparatus.! If! required! differ- 
ent! types! ofl hand! apparatus! 1! having! different! lengths 
of! housing! 1 0! and/or! different! lengths! and/or! shapes! of 
sleeve! 30! may! also! be! provided. 

[0034] The! hand! apparatus! 1! may! also! be! used! to! pro- 50 
vide! other! functions,! particularly! dental! functions.! For! in- 
stance,! a! fluid! conduit! (not! shown)! may! also! be! provided 
within! the! housing! 10! that! supplies! fluid,! such! as! mouth- 
rinse,! to! a! spout! (not! shown)! located! adjacent! to! the! I ight 
emitter! 32. 55 
[0035] Modifications! and! variations! to! the! invention 
described! above! are! possible! withoufldeparting!from! the 
scope! ofl the! invention . 



Claims 

1 . A! hand! apparatus! comprising: 

a! housing; 

an! optical! connector! provided! in! the! housing 
adapted!foii connection! to! a! I ight! source; 
an! elongate! sleeve! having! a!light!emitter!at!one 
end,! and! an! optical! carrier! extending! from! the 
optical! connector! to! the! lightlemitter. 

2. A! hand! apparatus! according! to! Claim! 1 ,! wherein! the 

optical! connector! is! a! male! or! female! optical! con- 
nector! adapted! fori connection! to! optical! telecom- 
munication! fibres. 

3. A! hand! apparatus! according! to! Claim! 1! or! Claim! 2, 
wherein!the!optical! connector! includes! a! resiliently 
biased! optical! coupler! to! ensure! contact! between 
the! optical! coupler! ofl the! connector! and! the! light 
source! to! which! it! is! to! be! connected. 

4. A' hand!apparatus! according! to!any! preceding 
claim,! including! safety! means! adapted! to! prevent 
light! being! transmitted! if! the! optical! connector! isldis- 
connected!from! the! light! source. 

5. A' hand! apparatus! according! to! any! preceding 
claim, wherein! the! apparatus! includes! a! switch 
adapted! to! operate! a! detent! member! which!allows 
disconnection! ofl the! connectoiif rom! the! light! source 
upon! operation! of! the! switch. 

6. A! hand! apparatus! according! to! any! previous! claim, 
including! retaining! means!for! retaining! the! optical 
carrier! within! the! housing,! the! retaining! means! be- 
ing! adapted! to! permit! longitudinal! movement! ofl the 
optical! carrier! relative! to! the! channel! during! connec- 
tion! of! the! connector! to! a! light! source. 

7. A! hand! apparatus! according! to! Claim!6,! wherein! the 
retaining! means! comprises!an! internal! channel! ex- 
tending! from! the! connector! to! the! sleeve,! the! optical 
carrier! extending! along! the! channel. 

8. A' hand! apparatus! accord ing! to! any! preceding 
claim,! including! a! fluid! delivery! system! comprising: 

a! reservoir; 

a! fluid! outlet! adjacent! the! light! emitter;! and 
a! conduit! connecting! the! reservoir! and! the! fluid 
outlet,! the! conduit! allowing! the! passage! of! fluid 
from! the! fluid! reservoir! to! the! outlet! adjacent! the 
light! emitter! via! the! housing. 

9. A' hand! apparatus! accord ing! to! any! preceding 
claim,! wherein! the!sleeve! is! adapted! to! permit! lon- 
gitudinal! movement! ofl the! optical! carrier! relative! to 



4 



7 



EP!1 2501893! A2 



the! sleeve! upon! deformation! or! flexing! of! the 
sleeve. 

0. A' hand!apparatus!according!to!any! preceding 
claim, wherein! the! sleeve! is! a! resiliently! flexible 5 
sleeve. 

1. A! hand! apparatus!according!to!any! of! Claims! 1!to 
9,! wherein! the! sleeve! is! plastically! deformable. 

10 
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